The hepatic and renal activities of ornithine aminotrans ferase (OAT) [L-ornithine 2-oxoacid aminotransferase, EC 2.6.1.13] were determined in male and female rats given diet with or without pyridoxine. OAT activities were measured in the presence of pyridoxal phosphate. Diet without pyridoxine caused a decrease in hepatic OAT activity in males and no change in females and an increase in renal OAT activity in males and a decrease in females. The increased renal OAT activity in males was associated with increased immunochemically recognizable OAT, and was due to increased synthesis of OAT as shown by measurement of
M. IKEDA and M . OKADA pyridoxine deprivation has different effects on the activity of the PLP-dependent enzyme aspartate aminotransferase [L-aspartate 2-oxoglutarate aminotransferase , EC 2.6.1.1] in different tissues and that the enzyme activity is regulated in different ways in different tissues (27) (28) (29) (30) .
In the present study we examined the changes in OAT activity in the liver and kidney of rats given diet with or without pyridoxine. 
RESULTS
Enzyme activity in the liver and kidney of male and female rats The OAT activities in the liver and kidney of male and female rats fed on diet with or without pyridoxine were determined (Table 1 ). The enzyme activity in the liver of control rats was twice as high in females as in males in both the presence and absence of PLP added to the assay system. In preparations from controls of both sexes, the liver OAT activity was the same when measured in either the presence and absence of PLP, but kidney OAT activity was overwhelmingly higher when measured in the presence of PLP. This means that most of the OAT exists as the holoenzyme in the liver and as the apoenzyme in the kidneys in both male and female rats. Pyridoxine deprivation caused a marked decrease in holoenzyme activity in the liver and kidney of rats of both sexes. By the addition of PLP to the assay system, the hepatic enzyme activity was completely restored to the control level in females and partially restored in males, and the renal activity was partially restored in females and moreover increased above the control level in males. Thus pyridoxine deprivation had differential effects on OAT activity in liver and kidney in males and females.
Antigen activity in liver and kidney of male rats In pyridoxine-deficient male rats, although the enzyme activity in the liver was decreased, the antigen activity was maintained at the control level (Table 2) , while the enzyme activity in the kidney increased in parallel with the antigen activity, suggesting that this increase in the renal activity in the deficient rats was associated with an increase in the amount of enzyme.
Syntheses of protein and OAT in liver and kidney of male rats
The liver and kidney of male rats on diet with and without pyridoxine were measured. As shown in Table 3 , in pyridoxine-deficient rats the synthesis of protein was similar to that of controls in the liver but somewhat lower than in controls in the kidney. On the other hand, the rate of incorporation of [3H] leucine into OAT in deficient rats was slightly lower than that of controls in the liver, but about twice as much as that of control rats in the kidney. Thus the rate of OAT synthesis relative to total protein synthesis in the kidney from the deficient rats was 3 times that of controls. This increase in the relative rate of OAT synthesis in the kidney of the deficient rats was higher than that of the increase in enzymic or antigenic activity. (Tables 2 and 3) . Although the decrease of renal enzyme activity in female rats being due to a decrease in antigenic activity or not is unknown, the existence of estrogen in large quantities might have resulted in a different effect from that in males. Inactive or less active enzyme molecules seemed to be present in the liver of pyridoxine-deficient rats because the antigenic activity of OAT remained unchanged, although the enzyme activity decreased (Table 2) . On the other hand, as shown in Table 3 , OAT synthesis in the liver also decreased slightly in pyridoxine deficiency. Thus further studies are necessary to elucidate the regulation of OAT in the liver of pyridoxine-deficient rats.
The elevation of renal OAT activity by estrogen was first reported by Herzfeld and Knox (3) and, according to them, this hormone is responsible for the high levels of OAT in female rat kidneys. Recently, the induction of renal OAT activity by estrogen and thyroid hormone has been clarified as resulting from increased synthesis of the enzyme, which is accompanied by an increase in the level of its mRNA due to an increased rate of transcription of the OAT gene (35) . For OAT action, estrogen is bound to a specific receptor in target organs , the hormone receptor complex is activated and then the activated complex becomes bound to chromatin (36-38). Recently, some inhibitory effects of pyridoxal phosphate on the action of steroid hormones such as estrogen and glucocorticoid have been reported (39-47). Details of the mechanism of the inhibitory effect of pyridoxal phosphate on the action of estrogen are unknown; it is believed to affect the processes of both activation of the hormone-receptor complex and binding of the activated complex to chromatin.
At present, it is unknown whether the increased synthesis of OAT in the kidney of pyridoxine-deficient rats is due to such an effect of estrogen, but it is conceivable that the action of estrogen is suppressed under usual conditions and desuppressed in pyridoxine deficiency. We are now studying the regulation of OAT by estrogen in rat kidney.
Degradation of OAT is reported to increase in the small intestine of pyridoxine-deficient rats (49). Thus OAT is regulated by many nutritional and hormonal factors, and in different ways in liver, kidney and small intestine of rat . 
